Summary Death, poor condition and unsatisfactory breeding performance in a rabbit colony was attributed to infection with Passalurus ambiguus.
Summary
Death, poor condition and unsatisfactory breeding performance in a rabbit colony was attributed to infection with Passalurus ambiguus.
The trouble disappeared after treatment with 50 ppm fenbendazole in the food for 5 days. In laboratory trials 12·5 ppm for 5 days eliminated more than 99% of adult and most immature pinworms, 25 and 50 ppm eliminated all immature and adult pinworms. These doses were also effective against Obeliscoides cuniculi.
Rabbits are bred for use in pharmacological trials from a breeding colony containing about 600 Yellow-Silver rabbits. Intercurrent mortalities occurred mainly among the young rabbits (some 40-60 in about 3 months), but also among the dams (10-15 over the same period). Treatment with a coccidiostat (0·012% amprolium in the drinking water for 7 days), changing the diet, and antibacterial therapy (sulphonamide) under veterinary supervision brought only a brief temp?ra~y improvement.
We were called in by the vetermarlan when several more deaths had occurred and the cause was still unknown. A pinworm infection was diagnosed and treatment initiated.
Opinions on the pathogenicity of oxyurid infections in animals are divided. Oxyuriasis in man is clearly classified as pathogenic, but Passalurus ambiguus is generally regarded as non-pathogenic and of no economic significance for rabbits and hares (Flynn, 1973; Koetsche & Gottschalk, 1972) . However, there are contrary reports (Nesvadba, 1978) . Some observations of our own also suggest that impairment of performance due to P. ambiguus in young rabbits and possibly also in dams can be counteracted by treatment with fenbendazole.
Fenbendazole has been shown to be effective in the control of a wide range of helminths in domestic and game animals (Diiwel, 1979 Strasser & Tiefenbach (1976 have shown the compound to be suitable for controlling Syphacia muris in a colony of laboratory rats, and Aspiculuris tetraptera in mice were eliminated by 3 x 10 mg/kg bodyweight (Baeder et al., 1974) . Recently, Kirsch & Diiwel (1980) Received 11 July 1980 . Accepted 20 October 1980 reported high efficacy on adult A. tetraptera of 50 p~m f~nbendazole for 3 days to artificially infected mice,. Immature stages being eradicated by 100-200 ppm~n food. Grzywinski, Bania & Kluczniok (1978) deSCribed the successful deworming of nutrias infected with Passalurus ambiguus, although only one dose level was tested, 10 mg/kg bodyweight for 3 consecutive days.
Colony history
Each dam is housed with her litter in a cage 80 x 60 x40 cm high, the 8-week-old weaned offspring being kept 4 or 8 to a cage depending on their size. The animals are reared and maintained in 3-storey metal batteries, receiving commercially prepared diet to the breeder's own recipe, plus raw carrots, potatoes and hay. The cages have wire-mesh floors with hay 'mattresses'. Floors are cleaned once or twice a week with running water, the whole cage is de.aned from time to time. Clinical signs varied: many ammal~were emaciated with rough coats, and accordmg to the owner the mood of these rabbits seemed to alternate between apathy and agitation. Rabbits from the same cages suffered from both diarrhoea and constipation with meteorism. The eyelids of some animals were oedematous. No changes in the anal region-chafed areas or the like-were detected on macroscopic examination. Accordirig to the owner, mating had been markedly less successful over the last 8-12 months. The post-mortem findings in 3 young rabbits that had died and 4 moribund young that were killed during this period showed emaciation.
Furthermore, Passalurus ambiguus (500->7000 worms per rabbit) as well as isolated coccidia (Eimeria magna and E. perforans) were detected in the caecum and colon of all the animals. Occasional specimens of Obeliscoides cuniculi but no other helminths were found. Bacteriological investigation proved negative except for Escherichia coli (haemolytic) recovered from the intestine and, in 1 case, also from the liver.
Material and methods 67 young rabbits of both sexes, weighing 2100 ± 200 g, found by the anal-adhesive tape test to be infected with oxyures, were taken to our test unit and divided into 4~roups each. of 16-17 rabbits. Wherever possible, ammals reared In the same cage were kept in the same group. They were housed in individual stainless-steel cages with wire walls and base, and fed our standard rabbit diet (ERK-z-60ooj ERKA, R. Koch, Hamm, FRG). No coccidiostats were given. 3 days after the animals had been moved to the unit they were treated for the first time with fenbendazole ('Panacur' 4% powderj Hoechst AG, Frankfurt, FRG) which was added to the rabbit food in doses of 50, 25, 12·5 or 6·25 ppm, pelleted and administered for 5 days ad libitum to 11 rabbits in each group. During therapy the food consumption was measured every day by weighing the diet given and then that which was not consumed. The remaining rabbits served as untreated controls.
All the animals were screened for nematode egg output by means of the anal-adhesive tape test every morning for 10 days after the start of treatment. They were then killed and a helminthological examination of the intestinal tract was performed by the usual laboratory techniques. Small and large intestine and appendix were opened, all intestinal contents separately rinsed with water, passed through a sieve of 200 ,urn mesh and made up to 750 ml with water. 2 x 75 ml of this suspension was examined under a stereoscopic microscope for immature and adult worms after staining with potassium iodide and clearing with sodium thiosulphate.
To investigate intracryptal and intramural larval stages, compression preparations were obtained from the various sections of intestine. This method admittedly does not allow for quantitative detection but enables relatively large intestinal sections to be processed rapidly with good preservation of the 3rd and 4th larval stages.
The entire stock comprising 161 young animals, j 1 adult males and 248 dams of which 53 were in the first Diiwel & Brech 1/3 of pregnancy, 51 were in the last 1/3 of pregnancy, .46 had young less than 14 days old and 69 had young less than 6 weeks old, was treated. The proprietary powder was added to their usual diet to give 50 ppm fenbendazole. The food was then pelleted and administered for 5 days ad libitum. Disinfection of the breeder's premises and equipment was carried out with a high-pressure steam apparatus (Karcher, Frankfurt, FRG) in parallel with the drug therapy. The effects of the treatment were monitored by autopsy and helminthological examination of 5 non-pregnant dams, 1 buck and 8 young animals 14 days after the end of treatment.
2 months after the stock had been treated, at a time corresponding to the prepatent period of P. ambiguus, 11 dams and 32 young animals were screened on the mornings of 3 consecutive days for the presence of oxyures ova by means of the anal-adhesive tape test and the collection of samples from the relevant cages. A further 7 dams and 11 young animals were killed and helminthologically examined for Passalurus infection. A new 5-day course of treatment with food containing 25 ppm fenbendazole was undertaken. In the months that followed the animals were subjected at irregular intervals to clinical and faecal examination. Finally, 11 months after the first treatment, 2 dams and 19 young animals were killed and examined for the presence of Passalurus.
Results
The results of autopsy revealed that fenbendazole has an effect related to dose (Table 1 ). The trial with 67 animals, all autopsied, demonstrated that adult and 2] x 0 (2] x 0) immature pinworms were completely eliminated by the incorporation of 25 ppm fenbendazole into the rabbits' food on 5 consecutive days. Treatment of the stock for 5 days with diet containing 50 ppm fenbendazole (Table 2 ) resulted in eradication of the disease, and no immature or adult P. ambiguus were detected at autopsy of 14 rabbits that were killed. These findings were confirmed 2 months later by faecal examinations, and by helminthological investigation of 18 more rabbits that were killed. Nevertheless, 25 ppm fenbendazole were still added to the animals' food as a safety measure at the owner's request.
Control of oxyuriasis in rabbits by fenbendazole
Subsequent monitoring by clinical observation and faecal examination, and the helminthological examination of 21 rabbits killed II months after the first treatment, confirmed that P. ambiguus had been eradicated from the stock. According to the owner, growth and breeding performance have come up to expectations since the anthelmintic treatment.
The fenbendazole-medicated food was consumed without hesitation and the treatment was well tolerated by all the animals. After therapy there were no stillbirths or deformities amongst the newborn, nor were there any breeding losses.
Some specimens of Obe/iscoides cuniculi were detected in 8 untreated controls but not in the treated rabbits (Table 1 ). This would suggest that fenbendazole is also effective against this parasite, but the incidence is too low for proper evaluation.
Discussion
The literature contains little information on the treatment of oxyuriasis in rabbits. Fetisov (1964) administered 1000-1500 mg phenothiazine per kg or 500-750 mg piperazine adipate per kg bod yweight for 2 consecutive days. Barth (1974) reported that individual administration of a single dose of 400 mg thiabendazole per kg bodyweight reduced the number of parasites by 99%. Fenbendazole is effective against adult Passalurus ambiguus in natural infection, 6·25, 12·5,25 and 50 ppm in the food for 5 days ad libitum reducing the number of parasites by 68, 99, 100 and 100% respectively. These doses correspond roughly to a total dose of 2·0-2·5 to 15-20 mg/kg bodyweight within 5 days (Table 1) , as the rabbits consumed 60-70 g food per kg bodyweight per day. Immature parasites-L J (the 3rd of 5 larval developmental stages) living within the mucosa or in crypts, or L4 in the submucosa-were also completely eliminated by the higher doses (Table I ). An exact quantitative 
determination
of the immature parasites was not possible by this method of examination.
Although rabbits from one source of infection (ie cage) were kept in the same group, the number of parasites in the untreated control animals varied considerably, as was confirmed by the standard deviations.
The infection was eradicated by adding 50 ppm fenbendazole to the food to ensure that animals suffering some loss of appetite still received enough drug during the 5-day treatment period (Table 2) . Where there are no pronounced clinical signs, 25 ppm for 5 days might be adequate. At this dosage the drug exerts an ovicidal effect after the 2nd day of treatment, eggs separated at the blastula stage showing atypical blastomeres of varying sizes as has been reported with sheep nematodes (Kirsch, 1977 The female releases most eggs by means of an ovijector (Fig. 1) onto the surface of faecal pellets in the rectum (Bocker, 1953) , and eggs might or might not adhere to the perianal skin during defaecation (Fig. 2) . Anal tape preparations are therefore not a reliable diagnostic aid and merely constitute a limited means of identifying infected animals. We shall consequently not go into details here of our investigations into egg output. As a rule no Passalurus ova are to be found after the 3rd day of treatment. The worm burden did not correlate with observed clinical signs, although possibly the period of observation prior to treatment was too short. However, there is undoubtedly a connection between fenbendazole therapy and the onset of clinical improvement, from which it can be concluded that the mortalities, emaciation and reduced breeding performance prior to treatment were at least to some extent attributable to the Passa/urus infection. Barth (1974) states that even in the subclinical phase weight increase is impaired and suggests that inadequate food utilization may be responsible. Thus, contrary to the views expressed in some textbooks, more attention should be focused on Passalurus infection.
For the control of oxyuriasis in rabbits we recommend treatment with fenbendazole-medicated food for 5 days, while at the same time disinfecting the test cages. In the absence of clinical signs 25 ppm are adequate, but if some animals are suffering from loss of appetite the dose should be increased to 50 ppm to ensure sufficient medication. With a small colony each animal can be given the appropriate dose individually, as because of its neutral taste, the animals will consume fenbendazole on its own. Medicated food can be offered ad libitum because there is no risk of it causing a toxic reaction: in acute tolerability trials a single dose of 2500 mg/kg bodyweight caused no side effects, but a dose of 3200 mg fenbendazole/kg was not well tolerated by all the animals (Diiwel, 1977) . Even in teratogenicity tests in which Yellow-Silver rabbits received 25 mg/kg bodyweight from days 7-10 of pregnancy there was no indication of embryo toxicity (Diiwel, 1976) .
While it is generally inadvisable for animals to be exposed to drugs before or during pharmacological trials, fenbendazole can be used to treat oxyuriasis as it is extremely well tolerated, excreted mainly via the faeces, and the tissue residues are relatively short-lived (Diiwel, 1977) . Barth, D. (1974) . Die Wirksamkeit von Thiabendazol gegeniiber Passalurus ambiguus (Rudolphi, 1819) beim Hauskaninchen. Deutsche tieriirztliche Wochenschrift 81, 489-491. 
